Total RNAs were extracted using Trizol reagent (Invitrogen, Carlsbad, CA), and then reversely transcribed to cDNAs using the reverse transcription kit (Takara, Dalian, China). Quantitative real-time PCRs were conducted using SYBR Green PCR kit (Toyobo, Osaka, Japan) in the Applied Biosystems 7300 Real Time PCR system (Applied Biosystems, Foster City, CA). The 2 −ΔΔCt method was used to determine relative gene expression. For the absolute quantification, the purified PCR product amplified from cDNA corresponding to cZNF609 transcitp was serially diluted to generate a standard curve.
overnight at 4°C, and then incubated with the secondary antibody conjugated with FITC or Cy3 (Invitrogen) for 3 h at room temperature. DAPI (0.5 μg/ml) was stained to visualize cell nuclei.
RNA fluorescent in situ hybridization (RNA-FISH)
HUVECs were fixed in 4% PFA, and dehydrated following serial incubations in 70%, 80%, 95%, and 100% ethanol. Fluorescent probes were heat denatured and incubated with HUVECs at 37°C overnight in a humidified chamber. Then, slides were washed with saline sodium citrate buffers. Cell nuclei were counterstained with DAPI. Cy3-labeled sense (negative control) and antisense probes were used for RNA-FISH analysis.
Dual luciferase activity assay
The 3′-UTR or mutant 3′-UTR of IGF2, Tie2, MEF2A or cZNFP609 containing the putative target site for miR-615-5p was inserted into the downstream of the luciferase gene in the pGL3-control vector (Promega, Madison, WI, USA). HUVECs were plated at 2 × 10 5 cells/well in 24-well plates. Two hundred nanograms of pGL3-vector containing corresponding gene sequence were transfected in combination with miR-615 mimic. The luciferase activity was measured 24 h after transfection using the Dual Luciferase Reporter Assay System (Promega). Firefly luciferase activity was normalized to Renilla luciferase activity for each transfected well.
Biotin-coupled miRNA capture
The 3' end biotinylated miR-615-5p or control mimic RNA were transfected into HUVECs at the concentration of 20 nM for 24 h. The biotin-coupled RNA complex was pull-downed by incubating cell lysates with streptavidin-coated magnetic beads (Life Technologies). cZNF609 abundance in the bound fraction was detected by qRT-PCRs.
RNA binding protein immunoprecipitation assay (RIP)
HUVECs were washed in ice-cold PBS, lysed in 500 μl buffer (20 mM Tris-CL, pH 7.5, 150 mM NaCl, 1 mM ethylenediaminetetraacetic acid, 0.5% NP-40, and 5μg/ml aprotinin), and then incubated with 5 μg of the primary antibody (Ago2 or IgG)
at 4°C for 3 h. About 30 μl protein A-Sepharose was added to each sample, and the mixtures were incubated at 4°C for 3 h. The pellets were washed with PBS and re-suspended in Trizol reagent (Invitrogen). The precipitated RNA was then subjected for qRT-PCR analysis. Caspase 3 activity was determined using a commercial kit. All data were from at least three independent experiments.
Figure S10: Prediction of cZNF609-interacting miRNAs
CircNet database was used to predict potential miRNAs which can bind to cZNF609. Figure S15: miR-615-5p mimic transfection has no effect on FGF2, NOTCH1,
CXCR4, LRP5, and LRP6 expression
HUVECs were transfected with miR-615-5p mimic, scrambled (Scr) miRNA mimic, or left untreated (Ctrl) for 48 h. qRT-PCRs were conducted to detect FGF2, NOTCH1, CXCR4, LRP5, and LRP6 expression (n=4, *P<0.05). 
